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KOPEJAIS FENOLU, ANTOCIAN INU UN TANINU SATURS SKABO KIRSU AUGLOS
UN SPIEDPALIEK AS

TOTAL CONTENT OF PHENOLS, ANTHOCYANINS AND TANNINSN SOUR CHERRY
FRUIT AND PRESS CAKE

Dalija Seglina, Inta Krasnova, Anita OlSteine, Daina Feldmane
Latvijas Valsts aulgiopibas institits
dalija.segha@Ivai.lv

Abstract. Sour cherries are important fruit crop worldwidadain Eastern Europe especially. The
climate is suitable for cherry growing in Latviahd productivity of sour cherries has been
improved by introducing of new cultivars. Sour elidruit have high nutritive value and multiform
application. Recently the investigations of raw enials of plant origin became topical due to their
high-quality composition. The aim of the resear@swo determine the content of the polyphenol
compounds in sour cherry fruit and in a press caker juice pressing. The cultivars which are
widely grown in Latvia or suitable for Latvian catidns were chosen for the research: ‘Latvijas
Zemais’, ‘Zentenes’, ‘Bulatnikovskaya’, ‘Orlica’Zhukovskaya’, ‘Shokoladnica’ and ‘Tamaris’.
The objects of the research were frozen fruit dmal gress cake after juice pressing. The total
content of the phenols, anthocyanins and tanninse wietermined spectrophotometrically. The
results of the research showed that sour cherrtivars grown in Latvia were rich in polyphenol
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compounds. The content and composition of polypgheampounds varied among cultivars
significantly. In frozen fruit the highest total rdent of phenols, anthocyanins and tannins was
detected in ‘Shokoladnica’ and ‘Tamaris’. The hightotal content of phenols and tannins in the
press cake after juice production was detectedShokoladnica’ and ‘Zhukovskaya’, and four
cultivars showed high total content of anthocyanins

Key words:sour cherry, press cake, phenols, anthocyanimsites.

levads

Skabie kirSi ir noamigi audaugi pasawl, it ipasSi Austrumeirop Dazdos regionos
audzto kirSu &irnu daudzveitba ir liela. Latvijas klimats ir piegnots skibo kirSu audzSanai. Ir
izveidotas Kirnes, kas piegrotas aud@Sanai atirigos klimatiskos apaklos. DaZdu kirpu
ievieSandauj iedit stabiiku un auggtku razbu un pladku nogatavoSas periodu, kas razosan
veicina produkcijas dadibu prstrades veidiem ar piegnotam kvalitatvajam ipa3bam
(Skriveleet al, 2008). Pateicoties augstajam fenolu savienojuaturam skbo kirSu augos
(t. sk. antocinu — vienai no fenolu savienojumu apaksgrap kop$ 20. gs. 90. gadiem tiem tiek
pie\ersta pastipriata ziratnieku uzmarba. Vaigkos g Etijumos ir atzts, ka kopura skabo kirSu
audos ir nozmigs gan antoanu (Blandoet. al, 2004; Sass-Kisst al, 2005), gan kogais fenolu
savienojumu saturs (Chaovanalikit and Wrolstad 4200

Skabo kirSu audiem ir augsta uztudrtiba un daudzveidas izmantoSanas ie&sps.
Lielakoties skbo kirSu audus izmanto daflu garstrades produktu izgatavoSanai —dgumiem,
kompotiem, suim, konditorejas izsidajumu pildjumiem, bet desertak&nu audi piemeroti
pag€rinam svaig veida. Pec sulas iegSanas aug un spiedpalieds saglabjas daudzas biofgski
aktivas vielas, kuru & tas bitu ieteicams ielaut af dazdu produktu sasva ka funkciorilas
partikas sagtvddas (Helbigaet al, 2008). Rdejos gados akfls kluvis jautjums par vesaju
dzvesveidu, un augu izcelsmes izejgial pstnieki pieersusiipasu uzmaibu tieSi to augstrtiga
sastiva un antioksidantu aktivites @l, kas paldz neitralizt brivos radikilus, idz ar to mazinot
dazdu slintbu izraigtas vesabas prokdmas (Wahleet al, 2010). Rtijjuma nerkis bija noteikt
kopgjo fenolu, antod@nu un tamnu saturu sko kirSu &irpu audos un spiedpaligis Ec sulas
iegiSanas.

Materi ali un metodes

Petjumam izElétas Latvia pla%ik audztas un perspektakas skibo kirSu irnes:
‘Latvijas Zemais’ un ‘Zentenes’, kas ir tautas &elgs %irnes, un ‘Bulatikovskaja’, ‘Oiica’,
‘Zukovskaja’, ‘Sokoladica’, ‘Tamaris’, kas izveidotas Kriewij (Ruisa un Kaufmane, 2008).
Petamie objekti — salati kirSu irnu audi un kalgtas spiedpaliekasép sulas iegSanas. Sibo
kirSu &kirnu audi ievakti lietoSanas gataba (mitrums augps no 83.5%itlz 84.1%), atdati katini,
audi mazgiti un nosusiati. Viena dda audu sasaldti —18 °C temperata, salgrti polietilena
maishos un sal@ta veida uzglalati divus neneSusidz analzém. Otrai ddai audu iznemti kaulii,
izspiesta sula un spiedpaliekas izitals iekirta ar piespiedu sitgaisa cirkuiciju lidz mitrumam
12.1-12.5%. Izkadtas spiedpaliekas iepakotas plastmasas passiuzglabtas saus tumé vieta.

Kopgjais fenolu saturs noteikts ar spektrofotometrishetodi, izmantojot Folin&'ikolteu
regzentu (Singleton, 1999). Sagatavkisu unkirSu spiedpalieku spirta ekstrakts, kas agtdiar
UV 1800 spektrofometru pie iu 765 nm. Kopjais fenolu saturs izteiktsép galluskibes
ekvivalenta (GSE) mg 100'gprodukta. Tafnu saturscirSu unkirdu spiedpalieku spirta ekstrakta
paraugos noteiktsép dzelzs ciaftla reduéSanas ar spektrofotometrisko metodi pimwigaruma
720 nm (Paaver, 2010). Tian saturs izteikts gz tannskibes ekvivalenta mg 100'gprodukta.
Kopgjais antocinu satursnoteikts spektrofometriski ar pH difere@lo metodi pie gaismas viu
garumiem 510 un 700 nm (Moet al, 2005). Kopjais antocinu saturs apkinats un izteikts k
cianidin-3-glikoZda ekvivalenta (CGE) saturs mg 10bpgodukta.

Datu apstide veikta ar mateatiskas statistikas met@th, ieditajiem rezulitiem
aprkinata videja aritmetiska vertiba, standartnovirze. Veikta vienfaktora dispersi@saize,
lietojot Microsoft Excel for Windows 71in SPSSrogrammas$SPSS 1paketi. Dispersijas anat
atXiribu skaidroSanai stargtitajiem paraugiem izmanto&heffekritérijs.

Rezultati un diskusijas
Auglu kimiskais sadals ir batiski atkafgs no vaiikiem faktoriem: klimatiskajiem,
audzSanas un uzglaBanas apskliem, gatatbas pakpes nowkSanas laik ka af to ietekng
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parstrades tehnolgijas (Feldmane, 2012). &tho kirSu irpu izmantoSana dadiem mrstrades
veidiem ir atkaiga nokimiska sasiva, kas savultt ietekng garSaspadbas. Rtijjuma analiZzto
kopgjo fenolu, antod@nu un tafnu saturs sibo kirSu %kirnu audos un spiedpaligs [Ec sulas
iegiSanas nadits 1. tabud.
1. tabulaTable 1
Polifenolu saturs glbokirSu audgos un spiedpaligis (mg 100 g sausnas)
The content of polyphenols in sour cherry fruit amelss cake (mg 100'giry matter)

Skirnes Kopégjais fenolu saturs Kopégjais antocianu saturs Taninu saturs
nosaukums Total content of phenols, Total content of Content of tannins,
Cultivar name mg 100 ¢ anthocyaninsmg 100 ¢ mg 100 ¢
KirsSu augli Whole cherry fruits
‘Sokoladyica’ 21815+ 1.9 361.2+10.2 2499.4+11.5
‘Latvijas Zemais’ 1483.0+ 8%9 326.3+9.1 2570.1+6.9
‘Zukovskaja’ 1776.1+23 308.1+5.6 2408.2+10.4
‘Tamaris’ 2259.7+24 500.5+17.1 2865.2+18.8
‘Bulatpikovskaja’ 1889.6+6.5 329.3+14.1 2439.1+4.8
‘Zentenes’ 847.5+5.45 250.8+11.3 1899.0+4.3
‘Orlica’ 1292.4+8.0 343.618.6 2339.616.8
Spiedpaliekas jgc sulas ie@SanasPress cake after juice pressing

‘Sokoladhica’ 2114.4+2.0 1542.9+11.3%1 2339.8+26.3
‘Latvijas Zemais’ 964.9+39 971.5+5.4 1394.0+24
‘Zukovskaja’ 1407.1+1% 1651.7+14.9 1432.4+22.%
‘Tamaris’ 1093.4+10.7 1610.3+15.6 458.5+10.4
‘Bulatnikovskaja’ 734.616.8 1204.5+17.9 318.0+12.6
‘Zentenes' 598.1+9% 809.6+6.4 260.8+16.0
‘Orlica’ 856.2+6.8 1482.5+8.1 411.3+24.%

* &b C_ar atkirigiem burtiem apgimétas vidgjas \ertibas itiski atiras.

Kopgjais fenolu saturs dko kirSu kirpu audos ir saists ar fenolskbju un to
atvasinjumu, flavonadu un citu savienojumu grupu saturu tajos. Argdizkopsjo fenolu saturu
skabo kirSu &irnu audos, seciats, ka tas ir robés no 847.51z 2259.7 mg 100ysausnas.
Latvija plagik audztas irnes ‘Latvijas Zemais’ adgsatur 1483.0 mg 100'gsausnas kajo
fenolu, savukrt vairakas %irngs to saturs ir ditiski lielaks — ‘Zukovskaja’ un ‘Bulatikovskaja’
attieagi par 17% idz 22 %, bet ‘Sokolagca’ un ‘Tamaris’ — attiexgi par 32% un 34 % vaik.
Nedaudz maaks fenolu saturs noteikt&ignei ‘Orlica’, bet vismaikais %kirnes ‘Zentenes’ augs.
Kopgjais antocinu saturs stbo kirSu audos bija atgirigs daZdam &irném. Augstikais antocnu
saturs tika konstats %irnes ‘Tamaris’ aups — vidji 500.5 mg 100 g sausnas. Tasatiski
at&iras no viam pargjam irném petijjuma un saidzingjuma ar kontroles I§rni ‘Latvijas Zemais'’
bija par 65% lielks. Saidzinosi liels kopjais antocinu saturs noteiktsk&nem ‘Sokoladhica’,
‘Bulatnikovskaja’, ‘Zukovskaja’ un ‘Qlica’. Sesu ptito skabo kirdu irnpu audos tadnu saturs ir
robezs no 1899.01tz 2570.1 mg 100'Jg sausnas, betubski tas atkiras %irnei ‘Tamaris’,
sasniedzot 2865.2 mg 100 gausnas.@nes ‘Zentenes’ adgnav bagti ar tarfiniem, un to saturs
ir vismazkais. Tafinu satursirSu audos ietekng to garSaspadbas, liekot sajust lieku savelkoSu
garSu, kas biezi vien mattajam nav akcepfama. Tadel Sdus kirSus ieteicams izmantot
parstradei, piengram, alkoholisko d&rienu vina vai lkiera gatavoSa kur augsts tanu saturs ir
nepiecieSams, lai veidotos atbilstoSas garskstbu

Petijuma noteikts, kakirSu spiedpaliekas & sulas ie@Sanas ir bagas ar fenolu
savienojumiem. Visli@kais kogjais fenolu saturs noteiktignu ‘Zukovskaja’ un ‘Sokolagica’
spiedpalieks, viceji 1.5-3.5 reizes vadk nela pargjas &irnes. Saidzinagjuma ar saldtiem kirSu
audiem, sauss, malaés spiedpalieks ir liels kojais antocinu saturs, turlg tas ir 3-5 reizes
lielaks, kas skaidrojams ar antodian koncen@Sanos aug mizipa. Analizgjot taninu saturu,
noteikts, ka tas ir idiski atkafigs no girnes. Vaigku Zirnu kirSu spiedpaliekas, piggram,
‘Sokoladhica’, ‘Latvijas Zemais’ un ‘Zukovskaja’ ir batps ar tamiem. Savukrt pargjam &irnem
tarinu saturs ir maks nelk saldtiem audiem. KirSu &irném rakstutgi at%irigi audu kvalitates
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fizikalie raditaji, pieméram, cietba, strukiira, sulas izakums, kas arbitiski ietekn® spiedpalieku
kimisko sasivu.

Izvertejot petijjuma rezulitus par skbo kirSu Zkirnu audu un spiedpaliekukimisko
sasivu, seciats, ka Latvifi audztas &kirnes hutiski at&kiras saw starg. Parstrades uaemumiem
ieteicams izelcties atbilstoSaskirnes, kas pie@rotas, pieraram, sulai, ZvéSanai, alkoholiskajiem
dzerieniem un citiem atdrigiem produktu veidiem. leprie§& petijuma par skibokirSu garstrades
produktu (sukzu) kimisko sagtvu un sensorajn anaizém noteikts, ka l§rne ‘Tamaris’ maz
pientrota sulkZzu raZoSanai — sadles @c hedonisks skalas nawtétas ar 5.5 batim (no
9 ies@jamam) (Juhnevicaet al, 2011). Veicot sensas andizes, konstats, ka paglv savstarpja
sakarba starp fenolu un t. sk. @nu saturlkirSu sukizu paraugos un to patikSanas gk Petijumi
Spanija norada: jo liekks fenolu saturs parabig jo zenaks ir ta sensorais n@vtgjums
(Bernalte, 2009). Datlie Etijumi pasaw norada, ka skbie kirSi ir augsteértiga izejviela un satur
biologiski akfivus savienojumus, kas nepiecieSami ity organismam (Manacht al, 2004,
Viljevac et al, 2012; Senguét al, 2014). Misu @tijuma iegitie dati sniedz ieskatu par fenolu
savienojumu daudzumu Lat¥ijplagik audzto skibo kirSu irnpu audos un spiedpalieis.
Spiedpalieku izmanto3anas iegs irloti pladas. Kalttas tis var iekaut daligo €ju sasiva, maltu
pulveri var izmantot dasédienu gatavoSan sauskisdu pagatavoSan ka piedevu konditorejas
izstradajumu un sald@dienu gatavoSan
Secirajumi

1. Latvija audzto skabo kirSu irnu audi un to spiedpaliekasep sulas iegSanas ir baijas ar
fenolu savienojumiem.

2. Lielakais kogjo fenolu un antocianu saturs saflos kirSu audgos noteikts
&irneém ’Sokoladiica’ un ‘Tamaris’, bet taimu saturs — l&rmem ‘Tamaris’ un ‘Latvijas
Zemais’.

3. Skabokirdu irnu ‘Sokoladica’ un Zukovskaja’ spiedpaliekas satur vigiie koggjo fenolu
un tannu daudzumu, bet ‘Zukovskaja’, ‘Tamaris’, i@&a’ un ‘Sokoladica’ satur visvaiik
antocknu.

Pateigba. Petijuma veikSanai un publiicijas sagatavoSanai gants atbalsts no Eiropas
Regionalas atistibas fonda, projekta Nr. 2013/0059/2DP/2.1.1.1.&PBA/VIAA/022.
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ARTISOKU RAZA UN T AS KVALIT ATE VIENGAD IGA STADIJUMA
YIELD AND QUALITY OF ATRICHOKE IN ONE-YEAR PLANTATION

Solvita Zeipina™? Liga Lepsé, Ina Alsipa’, Mara Diima’
!Latvijas Lauksaimnigbas universitte, Pires Dirzkopibas @tijumu centrs
solvita.zeipina@gmail.com

Abstract. Artichokes (Cynara cardunculud.) contain many minerals, vitamins, fibres,
polyphenals, flavones, inulin, flavonoids. Traditdly artichoke is used as food and medicine.
Experiments were carried out to clarify the effetta type of soil on the yield and quality of
artichoke head. Experiments were arranged in twffedint soils: brown soil with residual
carbonates (BRK) and the soil strongly altered bitivation (ANt) of the Pure Horticultural
Research Centre during vegetation season of 20i¢hake ‘Green Globe’ seeds were subjected
to vernalization before sowing. Artichokes werevgran 4 replicas with planting scheme 70 x 90
cm. First artichoke heads were harvested on 28 hulBRk soil. The yield and its quality were
analyzed during all vegetation period. Biochemicalalyses were performed at the Latvia
University of Agriculture, Institute of Soil andaPtt Science. The results showed the tendency that
the higher yield of artichoke heads was obtaineddMt soil, but the content of ascorbic acid,
chlorophylls and phenols was higher in heads grawBRk soil.

Key words:artichoke, soil, ascorbin acid, phenols, yield.

levads

ArtiSoki (Cynara carduncculug.) ir daudzgathi darzegi. Latvijas apstklos tos vishiedk
audz ka viengadgu vai divgadgu kultiraugu. ArtiSoki Latvii nav tik izplatti ka, piengram,
Francip, Italija un ciis Rietumeiropas vaist ArtiSoku&édamo d#@u ,galvinu” raksturo augsta
uztunertiba. Rc literatiras datiem artiSoku gahas vicji satur 13.5-20.4% sausnas, 1.7-2.3%
olbaltumvielu, 8.3-15.7% digidratu, 1.0-3.3% koMK§edras, 0.8-1.5% pelnu. Sdinajuma ar
citiem dirzeniem artiSokiem ir augsta erigtiska vértiba, 44.2—71.8 kcal 100'gNo vitaniniem
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